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AIAT'QONIEMA BIOAOTTAX KATEYOYNXHX

OEMA A
[TG CUUTANPWVOVTAL CWOTA OL TTAPAKATW NULTEAEI PPATELG

1. Aev amotelel Opentikd VAKO yia v E. coli
a. 1 YAUKO(n

B. To Sto&eidlo Tov avBpaka

Y. M HeEAGoQ

5. 1M Aaxtoln

2. Aev vtapxet tRNA pe avtikwdikovio
a.3"UACS’
B.3' AAAS’
.3 AUU 5’
6.3"ACC5’

3. To petwoBAdoTwpa o@eideTal o€
a. EAAendm evog voukAeoTiSiov

B. EAewpm evog yovidiov

Y. XPWHOOW UK avwpaAia

8. EMewm evog KwdiKkoviov

4. Av éva TAaoiS10, TO OTIO(0 PEPEL TPELS POPEG TNV aAAnAov)ia IOV
avayvwpilel n Tepoplo Tk evéovovkAedon EcoRI, komel an’ avtiv 6a
TPOKVYOLV

a. §vo TuMpata DNA

B. tpia tpupata DNA

Y. éva tuiua DNA

8. téooepa Tunpata DNA

5. 0 mpwTtog vopog touv Mendel Sev ioyvel
0L YLt TO O TEAWG ETIIKPATT YoViSix

B. yia Ta @uAocvvdeta yovidia

Y. Y@ T LLITOXOVSpLaKG yovidia

8. ywa ta Bvnotyova yovidia

Movadeg 25
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OEMA B

1. Not QVTIOTOLYIOETE TIG YEVETIKEG AVWUAALEG TNG OTNANG A pE TIG HETABOAEG TOV
aplBpov Twv alwtoVYwv Bacewv TG oTHANG B.

IAn A ImAn B

1. ZUvSpopo Down o. auénomn Baocewv

2. ZVvdpoypo cri du chat B. peiwon Bacewv

3. a - Badacoatpio Y. Kopio petafoAn) otov aplOud
4. ApEMOVOKLTTAPLKI avaLpio

5. ZUv8popo Turner

Movadeg 5

2. Mia p€6080G KAWVOTO(NOoNG TOV YEVETIKOU VAIKOU elvatn dnpovpyic cDNA
BBAL0ONKNG.

a. Na meprypagete ) Stadikacio Snpovpylag g cDNA BiAodnkng.
Movadeg 4

B. Mol TUNHATA TOV YOVISIWHATOG EVOG EVKAPUWTIKOU KUTTAPOL SV elvat
Suvatov va kKAwvoTtomBouv kata T dnovpyia cDNA BiAodnkng;
Movadeg 6

3. Iowx uta xapaktnpifovral wg moikidieg Bt; Na meprypapete ) dSnpovpyla
€VOG TETOLOV (PUTOV.
Movadeg 4

4. Ta kOTTAPA EVOG TIOAVKVTTAPOU OPYAVIOMOV, OTIWG 0 AvOpw oG,
XapoaKTnNpllovtal amo auotnpr €EELSIKEVOT), YEYOVOGS TIOU ETILTPETEL GTOV
0pYQVIOUO WG GUVOAO va Asttovpyel appovika. H egeldikevon aut opeidetal
OTNV EKQPAOT SLUPOPETIKWV YOVISIwV 0€ KABE KUTTAPLKO TUTIO KL TEALKA TNV
TAPAYWYT SLUPOPETIKWV TTPWTEIVWV. [TapoAa auTd KATIOLEG TPWTEIVES
OUVOVTWVTOL GE OAOUG TOUG KUTTAPLKOUGS TUTIOUG. Na ava@EPETE 6 atd AU TEG TIG
TPWTEWVES.

Movadeg 6
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OGEMAT

I'l. X10 ak6AovB0 YeveadoyiKo §EVTPO amelkovi{ovTal TA ATONA UG
OLKOYEVELAG, KATIOLA AT T OTIOL0 ERPAVI(OUV PLX KAN)POVOULKT aoBEvela.

. m O B
D e mml @

1 O

Me Bdaon ta SeSopéva ToV SEVTPOU va SLEPEVVI|GETE |LE TIOLOV TPOTIO
KAnpovopeital n acfévela Kol va SWEETE TOUG YOVOTUTIOUG TWV ATOUWV TG
OLKOYEVELQG.

Movadeg 7

I'2. £t Drosophila to xpopa copatog pmopel va elvat ykpt 13 padpo kat To
oYU LATLWOV QUCLOAOYLKO 1) VEQPOELSEG. ATTO TN StaoTavipwon SV0 EVTOUWY
TpoEkLPav oL akoAovBot amoyovol:

212 BnAvkol e YKPL XPWHA KOL VEQPOELST) HATLO

108 apoevikol e YKPL XPWHIX KAL VEQPOELST) HATLA

106 apOEVIKOL LLE YKPL XPWHA KAL (PUOLOAOYIKA HATLO

67 OnAvkol e podpo XPWUA KoL VEQPOELST) HATIX

35 apoevikol e Havpo XPWUX KoL VEQPOELST HATLX

34 apoEVIKOL e HOIPO XPWUA KAL PUOLOAOYIKA HATLX

Na tpooSloploeTe TOV TUTIO KAN)POVOUIKOTNTAS TNG KAOE IBLOTNTAS KoL ooV
oLuBoAlceTE KATAAANAX TA YOVISLIK, VX YPAPETE TOUG YOVOTUTIOUG TWV YOVEWV
KOl VO KAVETE T HETAEV TOUG SLaoTaUpwor).

Movadeg 10
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I'3.a. O 0pOG AVTIOWUATWY ElVaL P TIOAD ATOTEAEGUATIKTY HEBO0SOG
QVTIHETOTILONG BavaTn@OpwV acHeveLwV, OTIWG 0 TETAVOG, IOV TIPOKAAEITAL ATTO
Baktnpla tov yévoug Clostridium. Na eptypdete T pébodo pe tnv omolia
SNUovVpyovVTAL EPYACTNPLAKAE TA AVTIOWUATH IOV Ba xpnopomomn 0oy 610
OUYKEKPLUEVO 0pPO.

B. EKTOG ato T Xp1jo1 TOUG WG BEPATEVTIKA, AVTIOWUATA TIOU TTAPAYOVTAL UE
TAPOUOLO TPOTIO PTOPOVV VA XPNOLUOTION B0V Kal o€ dAAeG Stadikaoieg. [Toteg
UTTOPEL VA ElVAL QUTEG;

Movadeg 8

OGEMA A

Atvetal To ak6AovB0o cuveXEG YOVISLO TO 0TIO(0 KWSIKOTIOLEL kPO TIEMTISL0:
AAAATTAATTATACGGCTATATAAAGGGCGCCATGGGAATG
TTTTAATTAATATGCCGATATATTTCCCGCGGTACCCTTAC

A1l. Na evtomioete TN un Kwdikn aAvcida Tov Yovidiov, va oploETE Ta AKPA TOV
yovidiov kat va ypdete To mRNA ToU TTPOKUTITEL ATIO T LETAYPOUPT) TOU
yovidiov auto, kabwe Kol To TEMTIS0 oV Ba TPOKVLEL KATA TH HETAPPAOT),
KAVOVTAG XP1)OT) TOU YEVETIKOU KOSIKA KL ALTLOAOYWVTAG TNV ATIAVTN 0T 0UG.
Movadeg 9

A2, ¥e 010 AKPO NG U1 KWOIKNG aAvoidag BplokeTal 0 VTTOKIVNTNG TOV YOVISiov;
Na aLTloA0Y1|OETE TNV ATTAVTOT) GG,
Movadeg 3

A3. MeTdAAadn IOV YIVETAL 6TO TMAPATIAV®W YOVISLO £XEL WG ATIOTEAEG A TNV

ENM e TV TPLOV TPOTWV BACEWV TNG KWSIKNG AAVGISAG, BEwpPWVTAG WG
TPpWTN Baomn auTi) Tov Bpioketal 6to 5 dkpo g aAvoidag avtig. Tt ouveTELEg
umopel va £xeL n LETAAAEN aLUTY O0TO TIETTISL0;

Movadeg 5

A4. M GAAN petdAAadn Tov €yve o€ yovidio mov kwdikototel kamolo tRNA €yet
WG ATTOTEAECLA VX ETINPEACTEL 1] TPLTAETA UE TNV OTIOLX AUTO GUVSEETUL OTO
mRNA xatd ™) Stadikaoia TG HETAPPAONG. ZUYKEKPLUEVA 1] TPLTTAETA AUTT) OTO
@vooAoyiko tRNANtav 3" UUC 5" evw peta ) petarradn €ywve 3" AUC 57, xwpig
VoL ETNPEAOTEL 1] VTTOAOLTIN aAANAov) i Bacewv kaL 1 B€om cUvdeon Tov
AULVOEEDG 0TO LOPLo. Not eEETACETE TIG CLUVETELEG IOV B ExELT) HETAAAXEN U TN
OTO TIETTISLO0 IOV TAPAYETAL OTO EpW TN Al.

Movadeg 8
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ATNIANTHZXEIX
OGEMA A
1.0
2.y
3.8
4.8
5y
OGEMAB
Bl.12>«
22>
328
4>y
528

B2. a. ZeA. 60 « 'l va kataokevaotel pa cDNA BiAodnk ... vog
OUYKEKPLUEVOL YOVISIOU 0TO KUTTHPO EEVIOTN»

B. Aev elvat Suvato va kKAwvoTton 0oV o€ pia cDNA BifAob1kn Ta Ecwvia, Ta
yoviSia mov petaypa@ovtat oe tRNA, rRNA, snRNA, eployég mov 8¢
UETAYPAPOVTUL TIOTE, OTIWG OL UTIOKIVITEG KL 0L tAANAoUYLEG AT)ENG T™NG
UETAYPAPTG, YOVISIX TTOU 8E PETAYPAPOVTOL GTO CUYKEKPLUEVO KUTTAPLKO TUTO
1] TN CUYKEKPLUEVT XPOVLKT] OTLYLT).

B3. ZeA. 133 « To Baxtnpro Bacillus thuringiensis ... amotedovv Tig oK IAleG Bt»

B4. DNA moAvpepdon, RNA moAvpepaon, totéveg, DNA deopdom, DNA eAkdon,
EMSLOPOWTIKA £V A, TIPWTEIVESG TOV PLBOOWHATOG, TPWTEIVEG IOV GUVEEOVTAL
ue To sSnRNA kat Snpuovpyovv pLBovouKAEOTIPWTEIVIKA CWUATISLN, TIPLULOCW LA,

OEMAT

I'l. [Tapatnpolpe 6TL aobevels Yoveis ( To Levyapt ng Il yeviag ) amoktovv
amdyovo 0 0To(0¢ eival vyu)G. AUTOG 0 ATIOYOVOG EKPPALEL EVO UTIOAELTIOUEVO
yovidio, apa 1 acBEveLa TTov EXOUV 0L YOVEIG TOU 0QPEIAETAL OE ETKPATESG YOVISLO.
Av 10 eMIKPATES AUTO YOViSLo NTav UAocUVSETO ( Yovidlo ov edpdletat oto X
xpwuoéocwpa kat Sev vdpyel cAAnAdpop@o oto Y ), ToTE 0 acBeviig Tatépag Ba
KANPOSOTOVOE TO UM PUOLOAOYIKO YOVISL0 0€ OAEG TIG KOPEG TOV, OL OTIO(ES B
acBevovoav avelaptnTa TLYovidio B kAnpovopovoav amo I UNTEPA TOUG.
AvTo6 ocvp@wva pe to Sévtpo 8¢ cupPaivel, omdTE TO YOVidio Sev eival
@VAOOVVSETO.
ZOPUEWVA LE TA TTAPATIAV® TO YOVISLO IOV TTPOKAAEL TNV acBévela eivat
QUTOCWUIKO ETILKPATES.
TuppoAiopol: A 2 emkpaTeG yovidio vtevBuvo ylax TV acBévela

O = UTIOAELTIOUEVO (PUGLOAOYIKO XAANAGLOP QO
‘O Ta VY] ATOHA TG OLKOYEVELAG EXOVV YOVOTUTIO OC.
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‘0oL oL aoBevelg, ekTog amd To acbeveég BnAvko g I yeviag £xovv yovotuto
Aa, kaBwg eite Exouv Evav VY YOVEX IOV TOUG KAT|POSOTEL TO PUGLOAOYIKO

AAANAOHOP PO q, ElTE amOKTOVV LYU] amodyovo. To aoBevég OnAvko ¢ yeviag 111
umopel va elvat elte AA eite Aa.

I'2. MeAetdpe TV KAOe 18LOTNTA XWPLOTA. [l TO OXYNUA TWV HATLWOV EXOVUE:

279 ONAVKQA PE VEQPOELST) HATLA

143 apoevika pe ve@POELST) HATLA

140 apoevKA E UGLOAOYIKA HATIX

ITo apoeVIKA Ttapatnpeltal avaAoyia 1:1, evw ota OnAvka Exoupie OAa Ta ATOU
opota. Me Bdom ™ Staopd autn avapeca ota S0V0 EVAA CUUTIEPALVOVLE OTL TO
OXMUO LOTLWOV EAEYXETAL ATIO PUAOCUVSETA aAANAOHOp @A Yovidia. MaAloTa,
@OV OTA APOEVIKA EP@avifovTal Katl Ta SU0 €181 HATLWOV 1) uNTEPA B TpEmEL va
elvat etepoluyn). Emiong a@ov 6Aa ta OnAvka ep@avifouv ve@poeldr) HATLA KAl
ue 8£60UEVO TO YOVOTUTIO TNG UNTEPAS, O TIATEPAG EXEL KL AVTOG VEQPOELST] LATLA,
YVWOPLOUX IOV B TIPETEL VAL EAEYXETAL ATIO TO ETUKPATEG AAANAOUOPPO.
TuppoAiopol : XA 2 emkpaTEG AAANAOUOP PO VTIEVOVVO YL VEQPPOELST) HATIX

X% 2 VTIOAELTTOUEVO VTIEVOLVO YLK (PUGLOAOYIKA UATLO

['ovoTuTOL YOVEWV : XAXa * XAY

Topewva pe tov 1° vopo touv Mendel ta aAAnAdpop@a Staxwpilovtal 6Toug
YOUETES Kal auTol ouvdudlovTtal Tuxala yia Tn SnpLovpyla amoyovou, omoTe ot
TOavol yapuétes Twv 600 yovéwy Ba TtepLEyouvv

Fapéteg: XA  Xa / XA Y
XA Xa
XA XAXA XAXa
Y XAY Xay

'OTwG TAPATNPOVHE I avaAoYix ATOYOVWY TIOV HaG SIVEL TO TETPAYWVO Elval
QUTT) IOV TN POUE ATIO TN Sl TAVPWOT).
['la To XpwWHA CWUATOG EXOVE
212 BnAvkol e YKPL XPOHX
67 OnAvkol pe poahpo xpwua
214 apoevikol pe YKpL Xpwua
69 apoevikol pe Havpo xpwo
H avadoyla etvat 3 ykpt: 1 pavpo kat ota Yo @UAN. AT auTo cuPTEPAVOUE
OTLOLYOVE(G elvat ETEPOTVUYOL YLK TO YVWPLOUX KAL ETKPATES E(VXL TOYOVISLO TTOV
EAEYXEL TO YKPLXPWUA.
TuvpBoiiopot: T' = emikpatég yovidio velBuvo yia To ykpl
Y =2 vmoAelmdpevo yovidio vteBuvo yia to pa)po

yovotumoLyovéwv : Ty * Iy
mbavoi yauéteg: ',y / T, vy
r Y
r T Ty
Y Ty Yy
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['la Toug BV0 YaPaKTPES LOXVEL KAL 0 2°6 vOpoG Tov Mendel, kaBwg n

KA POVOUN OGN TOU EVOG XAPAKTNPA eVl aveEAPTNTN ATIO TNV KA POVOUTOT) TOV
dAAov.

I'3. a. Xopnyouue pe €veon o€ TOVTIKIX TO BAKTIPLO TOVU TETAVOV, OTIOTE
TIPOKAAELTAL OE AUTA AVOCOBLOAOYLKI] ATIOKPLON UE ATIOTEAECUA ... AVTIOWUAX OE
UEYAAEG TTOOOTNTEG. ZeAiSa 117

B.0eAideg 117, 118 «Ta LOVOKAWVIKA QVTIOWUATA £XOVV TIOAVAPLOUES
EQPUPLOYEG KL XPTOLLOTIOLOVVTAL WG AVOGOSLAYVWOTIKA ... YLt ELOIKEG OPUOVES
TIOV TIHPAYOVTAL KATA TNV KUNON» KAL «YLA TNV ETA0YT 0pYAVWY CUUBATWV Yl
UETAUOOXEVOT) ... OL LETAUOOXEVOELG VA EIVOL ETILTUXEIG»

OGEMA A

Al. 21 pun kwSK1 aAvoida evToTileTaL 1) CUNTIANPWHATLKT] KAL QVTITAPAAANAY
Tou kwdkoviov évaping (5" AUG 3" ) tpumAéta 3" TAC 5'. EmmAgoy, pe frpa
TpImMAETAG, Sedouévou OTLKABe TpIMALTA BAoewV (Kwdikovio) Tou mRNA
KWOIKOTIOLEL Eva aplvogl), CUVEX WG, XWPLS SNAXS v TP AAEITIETAL VOUKAEOTISL0
KO U1 EMKOAVTITOPEVA, SNAadT) uTToAoY{oVTaS OTL KADE VOUKAEQTISIO AVIIKEL OE
Eva LOVO KWEIKOVL0, EVTOTII{OVE T1) CUUTIAT PWHATLKTY KOl AVTUTHPAAANAT
TPUTAETA KATIOLOV Kwdkoviov A1éng To omoio d& HeTa@paleTal o€ ApuLVo&y
(5'UGA 3’5" UAA 3" 5" UAG 3" ) otnv mepimtwon tov 00évtog yovidiov 3’
ATC5’. Me Bdon ta Ttapamavw 1 un Kwdkn aAvcida Tov yovidiov elval ) mavw
KL T GKpa TwV 600 aAveiSwv ( pe deSopévo OTL elval avTimapAAANAeg HETAED
TOouG ) elvat:

5" AAAATTAATTATACGGCTATATAAAGGGCGCCATGGGAATG 3’
3" TTTTAATTAATATGCCGATATATTTCCCGCGGTACCCTTAC 5’
[l v mapaywyr tov mRNA xpnopomoteitat wg KaAoUTL 1) U1 KwSKN aAvoida
TOV yovidiov, pe v omoia To RNA elvatl cupmAnpwpatiko (amévavtt amd A
tomoBetitan U, amtévavtL and T tomoleteitat A, anévavtt amod G tomoBeteital C
KOl TO QVTIOTPOWO ) KAl avTImapaAAnAo (amévatt amd To 3" Akpo NG U KWK
vTapxeL5° akpo tou mRNA kat To avtiotpowo ). H petaypaen yivetal mavta o€
katevOBuvvon 5° > 3.
mRNA: 5" CAUUCCCAUGGCGCCCUUUAUAUAGCCGUAUAAUUAAUUUU 3’
Me Sedopéva Ta YAPAKTNPLOTIKA TOVU YEVETIKOU KWK IOV ava@EpBnKav
TOAPATIAV® TO TIETTIS0 oV B TTpokVPeL Ba €xeL TN akdAoLOT aAAnAouyia
AULVOEEWV:
H2N - Met - Ala - Pro - Phe - Ile - COOH
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A2. 0 vtokvN NG lval pa aAAniovyia Bacewv mov BplokeTal TPLV TV apxm
Tov yovidiov. Tnv aAAnAovyia avty avayvwpilet 1 RNA moAvpepdon pe ™
ouvSpoun KATAAANA0U GUVSVAGUOU LETAYPAPIKWV TIAPAYOVTWV VLo VO
EEKLVIOEL T HETAYPAPT) TOV YoViSiov. Apa o vTtokivn TG Bploketal oto 3° dkpo
™G UN KwSIKNG aAvaidag.

A3. H petaAradn avtr emmpedlet v 5" apetd@paoct meploxm, SnAadn tmy
TLEPLOXM TOL YOVISI0U TToU 8eV KwSIKOTIOLEL apvogea Kal BploKeTal TTpLV TO
Kw8kovio évaping. 'vwpilovpe 0TLotny 5 apetd@paotn mepLoxn tov mRNA
UTLAPXEL M KATAAANAT aAAnAovyia fdoewv pe Tnv omola To mRNA cuvdéetal pe
ULt CUUTIAN PWHATIKT aAANAov)ia Tov pliocw kol RNA ¢ pikpnig
PLBOCWULKNG VTTOUOVASAG, KATA TNV EVAPEN TG LETAPPAONG. AV AOLTIOV T
UETAAAQEN aUTY] EMMPEATE TNV IKAVOTNTA TIPOcSeoN§ Tou MRNA pe ™ pikpn
vmopovada tov pioocwpatog Tote mBava to mRNA Se Oa peta@paletal, apa 8
Ba tpokUTTEL TTEMTISI0. AV SeV EMNPEALETAL T IKAVOTHTA TPOGEEONG TO TEMTISIO
IOV B TPOKVUTITEL ATO TN HETAPPaoT) Bat lvat (510 LLE TO (PUGLOAOYIKO.

A4. To avTikwSKOvLo elval 1 101k TPLUTAETA Tov tRNA pe thv omola avto
OUVOEETAL AOY®W CUUTIATPWUATIKOTNTOG KL AV TLITAPAAANALAG PLE Ko 'TTOL0
Kw8kovio Tou mRNA. I'a T TpLa kwdikovia Anéng dev avtiotoyel
QAVTIKWSLKOVILO.

H petaAraén mov pagdivetat odnyet o€ éva tRNA Tou €xel avTikwSkovio
CUUTIAN PWUATIKO TOL Kwdkoviov Aéng 5" UAG 3" to omolo mA¢ov B
KwSKoToLel apvol kat oyt Anén. ‘Etoun petd@paon a ocvvexlotel péxpl to
pLBOCWUA VA GUVAVTIGEL TO ETOUEVO KWOLKOVLIO AT)ENG TTIOV GTO CUYKEKPLUEVO
mRNA eivatrto 5 UAA 3’ kat to remtiSio Oa €xel 4 emmAéov apvoiéa.

H2N - met - ala - pro - phe - ile - lys - pro - tyr - asn - COOH

H Aeitovpykotnta Tov memtidiov mOavotata eMnPeleETAL OTNV TEPITTTWON
auTh.

Emiuéleia,
lwpyog lanadaxng
Kabnyntng¢ Bioloyiag
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